We examined participation in the Career and Technical Education concentration (CTE), and School-to-Work activities Over a decade ago, at a time when the U. S. economy began a sustained period of economic growth, concerns were voiced about the quality of education, and in particular the contribution of the educational system to ensuring that the United States remained competitive in the emerging global economy through the adequate preparation of youth for work. Spurred by reports such as A Nation at Risk (Gardner, 1983) , states and federal legislators sought to fix what was perceived to be a poorly
Purpose and General Approach
The purpose of this study is to examine participation in CTE and in school-towork (STW) activities at the end of the 20th century, vis-à-vis a set of family background and school achievement characteristics. We also examined the extent to which career major (CM), tech prep (TP) and specific, work-based learning schoolto-work activities have become infused in the schooling of all adolescents.
We do so from the perspective that social origins affect school achievement. Studies in the sociology of education tradition have explored the impact of social factors on educational achievement. Specifically, they have focused on sets of factors that influence how students do in school. One such factor is the family background (Dauber, Alexander, & Entwisle, 1996; Ensminger & Slusarcick, 1992; Roscigno & Ainsworth-Darnell, 1999) , which includes socio-economic status, race, and family structure characteristics. In particular, research studies during the 20th century have focused on the differences in educational achievement based on social inequalities (Gamoran, 2001) . It has been well documented that race/ethnic differences in achievement reflect conditions outside school, but also the quality of schooling, since "what students bring to school from home greatly influences how they perform" (Peng, Wright, & Hill, 1995, p. 20) and is related to educational processes like quantity of courses, aspirations, and tracking. Other factors look into the effects of school behavior, and community characteristics (Dauber, Alexander, & Entwisle, 1996; Stull, 2002) , in particular prior academic achievement at the pre-high school level, as well as family values and expectations (Ensminger & Slusarcick, 1992) .
We therefore examined the direct effects of a set of social factors on participation in CTE and STW activities (career major, tech prep, and specific STW activities-cooperative education, job shadowing, mentoring, school-based enterprise, and apprenticeship/internship) and how they influenced overall school achievement, school completion and post high school aspirations. The factors included are students' family background characteristics (e.g., gender, race, ethnicity), family socioeconomic status (e.g., father's and mother's education), school performance and achievement (e.g., 8th grade GPA), and community characteristics (e.g., community location).
CTE and the High School Experience
Adolescents enter high school with different home and neighborhood backgrounds, different levels of academic preparation, varying degrees of commitment to education, and a wide range of aspirations for their post-high school years. Which concentration pattern a student follows depends on both individual choice and the sorting mechanisms of schools (Garet & DeLany, 1988) . Because building the workforce skills and increasing the academic performance of high school students was viewed as vital for the health of the domestic economy (Bozick & MacAllum, 2002) , the federal Perkins reform legislation aimed to provide both for all students-a departure from traditional vocational education perceptions, policies and practices that had focused mostly on the disadvantaged (Halperin, 1994) , or those considered non-college bound.
The goal of the CTE-focused reforms was perceived as an effort to blur the boundaries between curriculum concentrations. The emphasis on improvement of work and academic skills for all students was based on the positive associations found between work-based learning and students' educational outcomes (Wanacott, 2002) . Academically, early research indicates CTE and STW can help decrease dropout rates and increase college enrollment, as well as improve attendance and grades, although there are no studies available about the impact on test scores (Hughes, Bailey, & Mechur, 2001 ). Other studies have reported the positive, yet limited impact, of CTE and STW on at-risk youth (Castellano, Stringfield, & Stone, 2003) .
But while federal legislation has sought to increase the availability of workrelated education for all students, high schools tend to have their own internal logic. Despite years of reform efforts, most high schools still have a recognized academic track or concentration and a concentration for students thought to be headed for early entry into the labor market. The rest of the students are left to wander haphazardly through their high school years, mostly under the umbrella or influence of a pseudoacademic concentration (the general concentration), a problem that has been recognized for more than a decade (Hallinan, 1994; Hughes, et al., 2001; Oakes, 1994; Oakes, Selvin, Karoly, & Guiton, 1992) . One result of the CTE reform is the emergence of a fourth concentration, comprised of students who follow both a rigorous academic sequence of courses and a rigorous sequence of CTE courses (dual concentration). While small in numbers, it may represent the culmination of the reform efforts by combining the two long-standing philosophical traditions and curricula prevalent in high schools since the early 1900s.
CTE Enrollment Prior to the School Reform of the 1990s
An often debated issue is the definition of CTE participation-and how to measure it. How one makes these distinctions will have a profound effect on the examined outcomes. There are two main approaches used by researchers to describe CTE and STW participation and each yields different findings. The first, commonly used approach is to impose a template on transcripts and define CTE participants post hoc-hence, transcript analysis. The second is an alternative method that uses the student's self-classification, and it is based on the assumption that the participant is in the best position to define his or her curricular concentration.
CTE Participation: Transcript Analysis
Roey and his colleagues (2001) illustrated how high school students are sorted into curriculum patterns. Imposing a template over transcript data, they found that the percentage of high school graduates from both public and nonpublic institutions that were CTE concentrators has decreased from 23.2% in 1982 to 4.4% in 1998, while academic concentrators increased from 42.5% in 1982 to 71% in 1998. Based on the U.S. Department of Education's High School Transcript Study and the National Educational Longitudinal Study of 1988 (NELS 88), Tuma (1996) reported that in 1982, 33.7% of public high school graduates were CTE concentrators, and 24.4% in 1992. Plank (2001) , also using the NELS 88 data, calculated that 18.9% of 1992 graduates were CTE concentrators and 36.3% were academic concentrators. Levesque and her colleagues (2000) found that CTE concentrators were 33.1% of all students in 1982 but declined to 21% by 1994. The current (2004) National Assessment of Vocational Education (NAVE) concludes that the decade of decline through the 1980s appears to have leveled off, with occupational concentrators falling substantially between 1982 and 1992 and remaining steady since then, at about one-quarter of all high school graduates (Silverberg, Warner, Fong, & Goodwin, 2004) . These sometimes contradictory findings suggest that using researcher-imposed templates on transcripts does not guarantee consistent findings.
CTE Participation: Self-Classification Analyses
Other researchers have used a different approach-self-classification, provided through student surveys. Self-classification data are more likely to show student intent rather than student placement by counselors or others. For example, the almost 35% of youth who self-classified as an academic concentrator is a proportion more closely aligned with current estimates of college enrollment (see Rosenbaum, 2002) than are estimates derived from transcript analysis. Similarly, we might assume that the true number of CTE concentrators is much lower than identified through transcript analysis.
This review highlights the lack of current knowledge about who participated in CTE and STW activities at the end of the 1990s. This gap is the focus of the present study. This study will also provide data and analyses covering other topics. Research on CTE prior to the mid-1990s does not report on career major and only on a limited basis for tech prep as these are recent innovations. The concept of STW is similarly absent or lightly addressed in the literature (Boesel, Rahn, & Deich, 1994; Levesque et al., 1995; Milne, 1998) . Thus, the analysis provided in this paper can be considered benchmark analysis for student participation in CTE and STW activities in the 1990s.
Research Questions
In these analyses, we examined the following research questions: 
Data
We analyzed data from the National Longitudinal Survey of Youth (NLSY97), Rounds 1 to 5 of youth interviews to answer the research questions of the study. The NLSY97, described by the Bureau of Labor Statistics (2002) as a database consisting of a nationally representative sample of approximately 9,000 youth who were 12 to 16 years old as of December 31, 1996, was designed to document the transition from school to work and into adulthood.
Method and Procedure
Youth who had attended the 9th grade or higher were asked a number of questions about their participation in school programs, including what curriculum concentration they believed best described their high school experience and the extent to which they participated in CTE, CM, TP, and STW activities. Some limitations to the data relate to the limited options in questions regarding, for example, school-to-work activities, or even in the type of courses taken at school.
For this study, CTE is analyzed in its two different meanings. First, CTE corresponds to the curricular program students can be enrolled in while in high school. For this purpose, the analyses are based on their reported curriculum concentration as last reported in any of the five rounds of interviews. Second, CTE is also referred to as a set of structural strategies related to preparation for work supported by the STWOA or the Perkins amendments-i.e. career pathway, tech prep, and the following School-to-Work activities: cooperative education, job shadowing, mentoring, school-based enterprise, and internship/apprenticeship, while respondents were enrolled in high school. We refer to the latter as to CTE-related activities.
Analysis of participation in CTE and CTE-related activities has been conducted by examining reported participation during high school. Those indicators were dummy coded to reflect participation or no participation. Family background characteristics were obtained from the first round of interviews, as was the urbanicity. Family socioeconomic status was determined by using a proxy-parent education. In this case, the father's educational background was used if the respondent was living with his or her family. The biological or residential parent's education was used if the respondent came from a single-parent home. Eight-grade GPA, a school achievement indicator, was reported last as was the high school GPA. The number of courses for both math and science is a composite number of courses in those areas during high school only. High school completion excludes those that dropout of high school and those with a GED, as well as those currently enrolled by the 5th Round of interviews.
Analyses were performed with two types of statistical tests. First, we used crosstabulations for the descriptive part of the analysis. In that case, we weighted the observations, following the Bureau of Labor Statistics (BLS) guidelines, to estimate population parameters (Bureau of Labor Statistics, 2003; p. 38) and to control for the survey oversampling. The weighted sample enables estimation of the number of individuals represented by each respondent. We also performed logistic regression and linear regression analyses, for which we used omitted or reference variables.
Results

CTE Curriculum Participation in U.S. High Schools
An estimated 6.6% of the youth in the country identified themselves as CTE concentrators (see Table 1 ), a figure far lower than current NCES reports of 20.9% based on transcripts for public high schools (Hudson & Hurst, 1999; Levesque et al., 2000) . Estimates for dual concentrators show more similarities with the other studies. Yet even our smaller estimation shows that CTE engages a large number of students across the nation. For our prediction model of youth who participate in the four curricular options, we included characteristics they brought with them as they entered 9th grade (see Table 2 ). One predictor that is significant across all four models for curriculum concentration is parent's education, our proxy for the family socio-economic status. Five background characteristics predicted participation in CTE. Blacks were more likely than whites to identify with this concentration, and Hispanics were less likely than non-Hispanics. Like general concentrators, CTE youth entered high school with lower academic ability compared to other youth. As the parent education increases, the odds that a youth will identify as a CTE concentrator decreases-as with general concentrators. Like general concentrators, CTE concentrators are more likely to live in urban communities than suburban. These data suggest that CTE and general concentrators bring similar academic preparation to high school, share similar socioeconomic backgrounds, and come from similar communities.
General concentrators can be identified by five characteristics: race, ethnicity, GPA, community location, and parent education as follows. The odds that Black youth were general concentrators were 71% those of white youth, and Hispanic youth were more likely to identify with the general concentration than non-Hispanic youth. As 8th grade GPA increases, the odds that a youth identified with the general concentration significantly decreases. Urban youth were more likely than suburban youth to indicate they were in the general concentration.
Participation Patterns in Career Major, Tech Prep and STW Activities
We then examined how background characteristics combined with curriculum concentration to define youth who participated in a CM, TP, and the specific STW activities identified in this data base. Only a modest proportion of youth reported participation in STW activities at any time during their high school careers (see Table 3 ). The majority of youth reported not participating at all in any of these activities while in high school. About a third of students in the country indicated they were career major participants at some point in their high school career. Over a fifth of high school youth participated in job shadowing.
A substantial proportion of youth, approximately 25%, participated in cooperative vocational education and apprenticeships/internships, both arguably intensive work-based learning activities and perhaps surprisingly high participation rates coming after nearly two decades of increasing academic requirements.
To predict participation in STW our model included curriculum concentration to allow an examination of the relationship between curriculum, especially CTE, and STW participation.
Race is a defining characteristic of STW participation (see Table 4 ). Blacks were significantly more likely to participate in all but job shadowing compared to white youth. Gender too is a defining characteristic in TP, job shadowing, mentoring and school-based enterprise: females were significantly more likely to participate in the latter three activities and less likely in TP. The odds that a Hispanic student would participate in TP, job shadowing and school-based enterprise were significantly lower than for non-Hispanics. As the education level of students' parent increases, youth were significantly less likely to participate in a CM, TP and cooperative education. However the 8th grade GPA had limited predictive power in defining STW participation with the exception of cooperative education and school-based enterprise, where each unit increase in 8th grade GPA increased the odds of participation by 11% and 19% respectively.
There were significant relationships between curriculum concentration and various elements of STW. We found that the odds that CTE and dual concentrators participated in a CM were more than 50% greater than for their academic counterparts and that the odds of general concentrators were half that of academic youth. In fact, general concentrators, compared to academic concentrators were less likely to participate in any STW related school activity.
CTE and dual concentrators were more likely than academic concentrators to participate in TP. Given that TP was built largely on articulation agreements between two-year colleges and CTE courses, this relationship is not surprising. Similarly, our finding that the odds of a CTE or dual concentrator participating in cooperative education are significantly greater than an academic concentrator is not unexpected. As with TP, cooperative education is part of the traditional CTE curriculum.
The profiles that emerge for the CM, TP and cooperative education student are quite similar in that curriculum concentration, race and parent's education are significant predictors of participation.
We did not find such consistent patterns in the profiles of youth who participate in work based learning STW activities except that general concentrators are significantly less likely than academic concentrators to participate in any form of STW.
As we noted at the beginning of this report, there are no benchmarks for participation measures on most of these activities. The NLSY97 was one of the first efforts to document these activities. What these data show is a mixed picture of the extent to which STW is a part of the high school experience for all high school youth at the end of the 20th century. A majority youth do not participate in any STW activity. Of those who do, curriculum concentration was not predictive of participation in three specific STW activities but was for two important structural reforms-TP and CM-and two of the more intensive work-based learning pedagogies-cooperative education and internships/apprenticeships.
Predicting Student Achievement and Aspirations
One salient feature of the Perkins amendments and the STWOA was the focus on upgrading the academic rigor of the high school programs followed by CTE students. As part of the Perkins II and Perkins III, TP specifically sought to increase the amount of math and science course taking by CTE students. There is some evidence in the recent NAVE report that this is occurring (see Silverberg, et al, 2004) . With the data available, we sought to determine if there were different course taking patterns in math, science and CTE amongst all concentrators. A second measure of academic achievement was GPA. High school GPA, we argue, is at best a proxy for academic achievement. It is also interesting to note that lowest percentage of youth completing high school were general concentrators. Despite the lowest completion rate, the general concentrators have relatively high expectations of completing a four year college degree. CTE concentrators had a higher completion rate than general concentrators but the lowest expectation of completing a four year degree. Given the low percentage of youth who actually complete a four year degree (see Hoffman, 2003) , one could argue that CTE students were more realistic about four year college aspirations and general concentrators less so.
As shown in Table 5 , gender, race, ethnicity, and parents' education were significantly related to how much math and science a student reported taking in high school. Somewhat surprisingly, when we control for key background characteristics, blacks and Hispanics reported taking more math and science courses while in high school than did whites.
It has been widely reported that academic concentrators take more math and science than other concentrators (Roey, et al, 2001 ). In our study, students who participated in general, CTE and dual concentrations take significantly fewer math and science courses than academic concentrators. However, these data show that the effects differ among the three alternative curriculum concentrations. Controlling for critical background characteristics, the relative difference in math and science course taking between academic and general concentrators is greater than between academic and either CTE or dual concentrators. Independent of curriculum concentration and other background characteristics, we found that youth who participated in any form of STW reported taking more math and science than youth who do not. This finding suggests these reforms are influencing course taking in ways they were intended. The positive association between the specific STW, work-based learning activities, and greater math and science course taking is intriguing. This may suggest that classes or programs where these are included have higher standards for participation. Alternatively, it may mean that youth who get engaged in real-world learning see the value of math and science and thus elect to include more in their high school program. Regardless, these associations merit further examination. Six sets of variables are associated with high school GPA. It is no surprise that of the six, 8th grade GPA is the strongest predictor. In addition, gender, race, parents' education, and community location are all significant contributors to explaining students' self reported high school GPA. Higher high school GPA is associated with being female, white and living in the suburbs rather than in an urban community.
While general, CTE and dual concentrators reported lower GPA than academics as expected (see Roey, et al, 2001) we note that the general concentration was a stronger, negative predictor of GPA than the either CTE or dual concentrations. Coefficients for CTE and dual concentrators are nearly half that of the general concentration. We found no relationship between participation in STW or STW activities and reported high school GPA.
There has been some debate about the effect of CTE in keeping youth in school (see Plank, 2001; Silverberg, et al., 2004) . Determining a meaningful answer to this question is fraught with difficulties. Part of it is definitional (i.e., who is a CTE participant and which CTE does one include in the definition?). Defining a completer is also problematic. Under the current No Child Left Behind federal legislation, a 5th year senior is counted as a drop out. Yet there are vocational schools designed to take five years to complete. Many schools have programs designed to help struggling students complete high school in five years.
Another issue is timing. Much of the occupationally focused CTE is available only to 11th and 12th graders, so that those who drop out before 11th grade have not been exposed to that type of CTE. However, youth in this sample who were 16 and 17 (10th and 11th grade) reported the highest rate of CTE participation and even 18% of those in 9th grade reported they were a CTE concentrator (Stone & Aliaga, 2001 ). This suggests that even though occupational CTE may not be part of the 9th and 10th grade experience, students may be participating in other kinds of CTE (e.g., introduction to computers, family and consumer science).
In our model, each unit increase in 8th grade GPA increases the odds of completing high school by a factor of 1.6. We have a similar finding for high school GPA but the factor is greater (2.8). The direction of this coefficient is an expected finding.
An unexpected finding is the increased odds that Hispanic youth will complete high school compared to non-Hispanic youth. There are some explanations. While Hispanic youth have the highest drop out rates of all race and ethnicity groups (Kaufman, Alt, & Chapman, 2001) , it is also true that Hispanic youth arrive in school with the greatest number of characteristics that put them at risk of dropping out (Romo & Falbo, 1996) . Also, Hispanics drop out sooner than other youth, even before 8th grade (Schwartz, 1996) . Therefore, they may have dropped out before the interviews for the NLSY97 surveys. We may also have a disproportionate number of whites who identified as Hispanic in our sample: 48% of Hispanics indicated they were white, and less than 3% as Black. The largest group of Hispanics self-identified as "other" (49%). Another possible source of bias in these analyses is that in the NLSY97, Hispanic may also mean Cuban, Mexican, Puerto Rican, Colombian, or even individuals from Spain.
Regardless, this finding deserves additional consideration in future analyses of the NLSY97.
When we compare the likelihood of completing high school as a function of curriculum concentration, we find that identifying as either a general or CTE concentrator decreases the odds of completing high school. The odds that a general concentrator will complete high school are only 66% those of academic concentrators. While CTE concentrators do better than general concentrators, the odds that a CTE concentrator will complete high school are 71% those of an academic concentrator.
The odds that youth who participate in STW or related activities will graduate from high school are significantly greater than for those who do not, independent of the effect of curriculum concentration. This is an intriguing finding. It could be that a sizable percentage of academic concentrators participate in one or more of these activities. Or that strategies like career pathways do engage youth and keep them in school (see Plank, DeLuca, & Estacion, forthcoming) . Still another explanation is that of reverse causality, that is activities like Tech Prep and some, but not all, of the STW activities are largely associated with 11th and 12th graders. One could make the argument that youth who make it to the 11th grade are likely to complete high school and thus able to access the array of STW activities open to older students.
Youth in this study were asked their expectations that they would complete a four year college degree by age 30. Unfortunately, the data are limited to discussions of four-year college aspirations. As many youth, especially those in the CTE and dual concentrations, are likely to aspire to a two-year colleges or other, non-four year post high school education options, we expect that academic concentrators are more likely to think in terms of attending and completing a traditional four-year degree.
In these analyses, general, CTE, and dual concentrators are significantly less likely to aspire to a four-year degree than are academic concentrators. Similar to our findings for course-taking, and GPA, the three non-academic concentrations vary in their differences from academic concentrators. The beta coefficients for the general and CTE concentrators are similar. As with high school GPA, we found no statistically significant relationship between participation in STW and college expectations.
Discussion and Conclusions
The NLSY97 offers evidence that allows us to create a portrait of student participation in career related education and pedagogies in the late 1990s. Our findings that the average number of CTE courses taken by all students is only slightly lower than that taken by CTE concentrators and given that CTE concentrators are a very small proportion of all students suggest that many youth are investing in CTE.
Despite continuing demands on school schedules for inclusion of more academic courses, CTE remains a large part of the high school experience.
While the percentage of youth who identify as a CTE concentrator is considerably smaller than reported elsewhere, we suggest that the difference may be more than simply the difference between transcript and self-report data. The difference may also reflect student motivation or fear of stigma when self-reporting. CTE for some youth may be a matter of conscious choice and for others may be a matter of tracking. The use of vocational education as a tracking system is a concept that has been described previously (Oakes, Gamoran, & Page, 1992) .
The disparity may also be explained by the percentage of general concentrators who report taking many CTE courses. It is likely that many of these students have been placed in these courses by school counselors. It may also be true that many of these students elect to take CTE courses but do not see themselves as CTE concentrators because they believe, like most youth, that they are going to college and view CTE as a place for the non-college bound.
Regardless of how youth come to identify with a particular curriculum concentration, we find strong associations between family background and enrollment in CTE. Our findings show race, gender, ethnicity, and social class play an important role in such assignments.
An important point is found in the relationship between the early school achievement and CTE participation. While both general and CTE concentrators enter high school less academically prepared than academic concentrators, CTE concentrators exit high school with a smaller achievement gap compared to their academic counterparts than do general concentrators. Dual concentrators similarly exit high school behind academic concentrators, albeit with a smaller gap than that of either the CTE or general concentrators. This suggests there may be a small academic penalty or cost to combining career focused and college focused coursework while in high school. The benefit for this apparent cost may be worth it in the long run (Bishop & Mane, 2004) .
The CTE and STW legislation of the 1990s intended to improve the transition of youth to careers through increased contact with and study of the workplace, and by improving the academic rigor of the high school experience. We found evidence of a positive relationship between participation in CTE and STW activities and key measures of high school achievement; however most students do not concentrate in CTE or participate in any STW activities. In the post No Child Left Behind era, many states are increasing the amount of traditional academic coursework required for graduation (e.g., requiring four years of mathematics). Given the fixed school day, such an increase in required coursework reduces the time available for elective coursework including CTE. As political leaders seek simple solutions to the complex problems confronting public education, we expect the trend toward mandating more academic coursework to continue, thus reducing the levels of participation in CTE and STW reported here.
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